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ABSTRACT 
Seventy three VDT operators at an Oregon electronics firm 
were asked to rate their visual symptomology related to VDT use. 
Nearly 55% of the respondents were classified as symptomatic. 
Smyptomatic subjects were given complete visual examinations. 
Twelve of these participants were asked to rate the effectiveness 
of both nearpoint and farpoint lens prescriptions after wearing 
each set of lenses in the same frame for a period of 4 weeks each. 
An in-plant visual screening was performed and recommendations were 
made regarding the accuracy of various optometric tests in/predict-
ing symptomatic VDT operators. Both near and far lens treatment 
were shown to significantly reduce visual symptomology. 
Individual case analysis suggests that if the farpoint 
refraction is similar to the patient's habitual lenses, then near-
point lenses may be warranted and preferred. 
ii 
The widespread and rapid introduction of video display termi-
nals (VDTs) has revolutionized the modern office workplace. They 
conserve paper, allow rapid communication of information and expe-
dite work that might otherwise be completely unmanageable. They 
have enhanced productivity in industries from banking and airlines 
to newspapers and insurance. In 1980, there were five to ten mil-
lion VDTs and more than seven million operators in the United States.! 
The expansion of computer-based VDTs is expected to continue and 
will make sophisticated man-machine dialogue virtually unavoidable 
for the 60 million office workers in the u.s. 
The many benefits of VDTs are not without drawbacks, however, 
for their arrival has resulted in a large number of operators with 
visual complaints such as visual fatigue, ocular discomfort, and/or 
headache. In addition, many VDT operators report general physical 
discomfort. The occurrence of visual symptomology (asthenopia) 
among VDT operators has been widely reported in the literature. A 
literature review by Dainoff2 lists reports from 1973 to 1979 indi-
cating 24% to 85% occurrence of visual symptoms in a variety of 
industries utilizing VDTs. Since that time, studies comparing VDT 
workers to non-VDT workers have attempted to show a higher incidence 
of complaints among the VDT workers. Dainoff cited a study by Coe 
et al (1980) who found that 50% of 257 VDT operators in New Ze~land 
reported symptoms of visual fatigue at work. The control group in 
comparison showed 33% of 129 non-VDT office workers with complaints 
of visual fatigue. In 1981, three companies participated in a study 
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by the National Institute for Occupational Safety and Health (NIOSH)3 
to determine the potential health hazards associated with the use 
of VDTs. In one phase of the study, health complaints and psycho-
logical status in VDT operators and a comparison group of non-
operators were evaluated using a questionnaire survey. For pur-
poses of making judgements concerning the seriousness of a partic-
ular health complaint, any complaint that was reported by 50% of 
the operators and/or non-operators was considered a potential 
health problem. For comparisons between operators and non-operators, 
any health complaint showing a 20% disparity between the two groups 
was considered to demonstrate a significant difference. The visual 
complaints occuring with 50% or greater frequency among all sub-
jects were tearing or itching of the eyes, burning eyes, blurred 
vision, eyestrain and sore eyes. In all cases VDT operators report-
ed a higher incidence of complaints. The visual complaints that 
VDT operators reported signigicantly more than non-operators were 
eyestrain, sore eyes and burning eyes. A study by Dainoff2 reported 
that VDT operators show more concern over visual fatigue symptoms 
than non-operators. In addition, a positive relationship was 
found between the amount of time spent working with a VDT and com-
plaints of eyestrain and visual fatigue. 
ASTHENOPIA 
It is questionable whether the symptoms expressed by VDT 
operators differ qualitatively from the asthenopic complaints com-
monly reported to clinicians in general practice. Manifestations 
of asthenopia may include blurred vision, headache, itching, burn-
ing and tearing of the eyes, and pain or soreness of the eyes. 
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Many of the same symptoms are voiced by VDT operators. 
Asthenopia may be the result of a refractive error such as 
hyperopia, astigmatism or less frequently myopia. 4 The magnitude 
of these refractive errors is generally small and has not prompted 
professional care to be sought in the past. Introduction to a 
task requiring sustained near visual demands can make such uncor-
rected errors incompatible with comfortable vision. 
Asthenopia may also arise from functional types of binocular 
vision anomalies.5 Inadequate fusional reserves, accommodative 
dysfunciton and oculomotor dysfunction are examples of anomalies 
which may lead to asthenopic symptoms, especially in conjunction 
with prolonged near tasks as found with VDTs. 
ASTHENOPIC CONTRIBUTIONS OF VDTs 
Concerns over the frequency of health problems associated with 
VDTs have drawn a great deal of attention over the past ten years. 
Several reports and studies have been published to help define the 
nature of the visual effects of VDT use. The widespread problems 
reported in many of these studies alerted NIOSH to the potential 
health hazards of VDTs. As a result, in 1981 NIOSH requested that 
the National Research Council (NRC) establish a panel to critically 
review the current knowledge of how vision relates to VDTs. In 
1983, the NRC published an extensive report entitled Video Displays, 
Work and VisionS in which the inadequacy of properly controlled 
research on the interaciton between VDTs and vision is described. 
The study of isolated visual effects is difficult because of the 
many variables surrounding VDT operation under typical working con-
ditions. Some of these variables include display design and image 
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quality, lighting and reflectance, postural considerations and the 
broad nature of VDT work including such tasks as data acquisition 
and data entry. (A review of these factors may be found in the NRC 
report). These factors along with the more traditional difficulty 
of defining the physiological correlates of visual fatigue combine 
to leave the causal factors underlying the visual effects of VDT 
use largely undetermined. 
Several investigators have reported changes in visual function 
during and after VDT use. Murch6 used a laser optometer to measure 
the accommodative posture and resting point of accommodation (RPA) 
of 12 observers. Murch found that the visibility of the display 
influences the accommodative posture such that as the visibility 
decreases, the accommodative posture shifts toward the RPA. He 
concluded that prescribing lenses based on the RPA will enhance the 
screen's visibility by bringing the characters into conjugacy with 
the retina. 
In a related study, Ostberg et al7 found that air traffic con-
trollers engaged in scanning radar screens for extended periods of 
time tend to over accommodate for close objects. A shift of the 
RPA indicative of increased myopia, although transient, was also 
found on post-test measurements. Ostberg concluded that the accom-
modative changes which occur after VDT work indicate visual fatigue. 
Haider8 reported temporary myopia in the VDT operators he studied. 
Distance wall chart acuity tests showed 20/18 acuity following the 
longest working period of three hours. Normal .acuity returned with-
in approximately 15 minutes. The identification of work-induced 
myopia was also demonstrated by Holler et al9 who reported that 9 
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out of 14 VDT operators showed a "myopization" of 0.25 diopters 
immediately following a four hour period of concentrated VDT work. 
Recovery of normal acuity was complete within 15-20 minutes. 
EFFECTS OF OPTOMETRIC TREATMENT 
Strategies for prevention and remediation of asthenopia assoc-
iated with VDT use have been presented by several investigators. 
A number of authors have made suggestions to reduce the asthenopia 
caused by undesireable qualities of VDTs and the environments in 
which they are used.s Of greater importance to eye care profes-
sionals are the recommendations directed toward VDT operators on 
the types of preventative and remedial vision care needed. While 
ergonomic analysis of the work environment is often advocated, 
most clinicians have little control over these variables. 
Murch6 advocates VDT spectacles which optically posture accom-
modation at the plane of the display screen. Michael Smith of 
NIOSH states that "in terms of vision examinations we're recommend-
ing complete optometric exams for all operators which would include 
checking for acuity and accommodation, muscle balance and deter-
mination of color function."lO The NIOSH report3 states that" .•. 
we feel there is a need for mandatory vision testing for operators. 
In addition, the high visual demands of VDT work tasks define a 
requirement for properly corrected vision for adequate performance 
and reduced visual strain." The NRC reportS also suggests that in 
cases where a variety of clinical conditions exist (such as uncor-
rected ametropia, accommodative difficulties, heterophoria, conv~r­
gence difficulties, fusional inadequacy or aniseikonia) "a careful 
clinical examination would be useful, and refraction may relieve 
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1.11!! nyrnp l:.ornn." 
It waa the intent of thio 13ludy to expand tiH~ cJ.inical under-
.stunding of the relationship between vision und VD'I'n by investi-
gating the following questions: 
1. Would prescribing a lens designed for nearpoint use 
significantly change the patient's subjective report 
of asthenopic problems after a four week wearing 
period? 
2. Would prescribing only a distance correction signif-
icantly change the patient's subjective report of 
asthenopic problems after a four week wearing period? 
3. Were there particular symptoms common to symptomatic 
VDT users and what optometric screening tests most 
readily identify this population? 
It was expected that lenses designed specifically to improve 
accommodation and convergence interactions at the subjectis VD'I' 
working distance would be more effective in the relief of asthenopia 
than those designed to control distance refractive variables. 
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METHODS 
SUBJECTS 
An electronics corporation in Northwest Oregon, selected for 
their employee's extensive use of VDTs, was chosen as the location 
for the study. All employees utilizing a VDT for an average of at 
least one hour per day as part of their regular work routine were 
invited to fill out a questionnaire rating work-associated asthenopia 
(see Appendix I). Of the 73 respondents, 43 were female. The 
median age was 31 with a range of 17 to 64. The median length of 
time spent working at a job regularly making use of a VDT was 24 
months (range 4 to 120 months) with a median of 4 hours VDT opera-
tion per day (range 1 to 10 hours). The 73 respondents represented 
approximately 93% of the VDT operators at the plant. 
The 73 respondents were divided into three categories depend-
ent on the severity of visual symptoms experienced. The three 
groupings were based on a series of five numerically scorable ques-
tions. A 5-point rating scale was utilized, with 0 corresponding 
to "not applicable (NA)", 3 being "moderately aware" and 5 corres-
ponding to "very aware". The first category, labeled symptomatics, 
was defined as those subjects who rated three or more questions as 
"moderately aware" (score of 3), or, one or more questions greater 
than "moderately aware" (score of 4 or 5). The second category 
labeled marginal symptomatics was composed of those who responded 
with one or two "moderately aware" answers. The last category, 
called asymptomatics, had no answers of 3 or greater. Question #19, 
pertaining to general physical discomfort was excluded for the pur-
poses of rating the subjects as symptomatic, marginal symptomatic 
-7-
or asymptomatic because it was not related to purely visual 
symptomology. However, responses to this question were of interest 
to determine whether or not the relief of visual symptomology would 
help to relieve the common complaint of general physical discomfort. 
IN-PLANT VISION SCREENING 
An in-plant vision screening was performed on 31 subjects from 
within the original subject pool of 73. Nineteen of those screened 
were symptomatic, three were marginally symptomatic and nine were 
asymptomatic. The screeing was performed to determine whether opto-
metric screening techniques could differentiate and identify sympto-
matic from asymptomatic operators. The screening tests performed 
were near and far visual acuities, near point of convergence, near 
and far lateral phorias, distance vertical phoria, accommodative 
posture at 40 em., near lateral and vertical fixation disparity, 
convergence and accommodative rock at near, and near stereoacuity. 
(See appendix II for a description of tests and pass-fail criteria.) 
VISION EXAMINATIONS AND LENS PRESCRIPTION 
Complete, standard 21-point vision examinations including 
tonometry, visual fields, ophthalmoscopy and biomicroscopy were per-
formed on all symptomatic and marginal symptomatic subjects. The 
vision examinations were provided by the authors. The purpose of 
the' examinations was to identify an experimental group of subjects. 
This group would participate in the evaluation of the effectiveness 
of lens prescription in the relief of asthenopia~ Selection criteria 
for the experimental group is given in Appendix III. A total of 12 
subjects comprised the experimental group. Each subject was pre-
scribed two sets of single vision, clear plastic lenses, one for 
-8-
nearpoint vision and the other for farpoint vision. The nearpoint 
prescription was based on a slope prescription formula which cal-
culates a lens power designed to balance accommodation and conver-
gence to a single plane. The slope prescription formula and its 
derivation is described by H.M. Haynes.* The farpoint prescrip-
tion used was the binocular best subjective vision lens (#7A). 
The farpoint lenses were included to control for the Hawthorne 
Effect and other refractive variables (such as uncorrected astig~ 
matism). Bifocals were not prescribed in order to provide a more 
controlled lens design paradigm. Half of the symptomatic partici-
pants receiving lenses {Group A) were randomly selected to receive 
the distance prescription first. These were worn for four weeks, 
only when working at at VDT. The other half (Group B) were given 
the near prescription initially, also to be worn only when working 
at a VDT. At the end of the four week period a second questionnaire, 
identical to the first one (Appendix I) was administered. After-
wards, the lenses were switched within the same spectacle frame 
so that Group A now wore the nearpoint lenses and Group B wore the 
farpoin~ lenses. Four weeks later a third and final questionnaire 
was administered. This questionnaire was also identical to the 
first two, except for an added section asking for a subjective 
comparison of the three sets of lenses (habitual, nearpoint and 
farpoint). The additional questions asked each participant to 
* The slope Rx formula is as follows: 
1 
7A + 
(PD X 2.5) + (13B - 8) 
PD X 2.5 
2.5 - (14B gross - 7A 
2.5 x working 
distance 
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list which lens set they considered to be the most comfortable, 
the least comfortable and the most preferable (see Appendix I). 
Thus, the three questionnaires allowed an effectiveness rating 
for each of the lens prescriptions. 
In addition to obtaining the lens prescriptions, the 21 point 
examination findings from all of the symptomatics and marginal 
symptomatics were analyzed using normative case analysis.ll Norm-
ative case analysis numerically represents accommodative abilities 
(accommodative index scores) and convergence abilities (convergnece 
index scores). Each of the subjects' index scores could then be 
statistically compared to accommodative and convergence population 
normed index scores. 
A .OS level of significance was chosen for the study. 
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RESULTS 
INITIAL QUESTIONNAIRE 
Information from the initial questionnaires was broken down 
to provide a profile of the working population. The areas which 
were isolated include age, sex, average hours working at a VDT, 
and responses to the questions pertaining to VDT operation. 
The original questionnaires were divided into three groups 
symptomatic, marginal and asymptomatic - as previously defined. 
Each of these divisions were then further divided into three age 
groups: 0-36 years; 36-45 years; 46 years and above. See Table 1 
for a breakdown of severity of symptomology for each age group. 
Table 2 shows the number of males and females in each group. 
The total number of hours spent working at a VDT per day for 
each group was calculated. A t-test showed that the symptomatic 
group as a whole did not spend significantly more time working in 
front of a VDT screen when compared to the marginal and asympto-
matic groups. 
The initial questionnaires were separated once again by sub-
jective responses and the three age categories to help determine 
which symptoms VDT users experience most frequently. The average 
answer to each question for the resulting nine groups (3 age groups 
combined with 3 levels of asthenopia) are shown in Table 3. In 
each of the three symptomatic age groups, the total scores for each 
numerically scored question were substantially higher than the cor-
responding age groups of the marginal and asymptomatic categories. 
The most frequent complaint of the symptomatic group (all ages 
combined), was eye fatigue, followed by distance blur, general 
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TABLE 1 
The incidence of asthenopia by age 
LEVEL OF ASTHENOPIA 
Marginal 
Age Symptomatic Symptomatic Asymptomatic Total 
0-35 25 (52.1) 10 (20.1) 13 (27.1) 48 (100) 
36-45 6 (50) 3 (25) 3 (25) 12 (100) 
46+ 9 (69.2) 1 (7.7) 3 (23.1) 13 ( 100) 
The number is given~ the percentage is in parentheses 
TABLE 2 
The incidence of asthenopia by sex 
Marginal 
Sex Symptomatic Symptomatic Asymptomatic Total 
Male 13 {43.3) 10 (33.3) 7 (23.3) 30 (100} 
Female 27 (62.8} 4 (9.3) 12 (27.9) 43 (100} 
The number is given; the percentage is in parentheses 
TABLE 3 
Average scored response to each question for each age group and total population 
SYMPTOMATIC MARGINAL ASYMPTOMATIC 
Question 0-35 36-45 46+ Total 0~35 36-45 46+ Total 0-35 36-45 46+ Total 
9 3.52 3.00 3.78 3.50 2.20 1.67 3.00 2.14 .77 .33 .33 .63 
11 1. 98 2.67 1.77 2.04 1.40 2.67 -0- 1.57 .23 -0- .33 .21 
13 2.10 2.17 3.33 2.39 1.10 .67 2.00 1.07 .46 -0- .67 .42 
15 3.18 4.00 2.33 3.11 1.50 -0- 2.00 1. 21 .85 -0- .33 .63 
17 1.54 2.17 3.55 2.08 .60 1.33 3.00 .93 .08 -0- .33 .11 
19 2.98 2.67 3.33 3.01 2.5 1.33 2.00 2.21 2.53 1. 33 1. 33 2.15 
Total 2.55 2.78 3.02 2.69 1.55 1.28 2.00 1. 52 .82 .28 .55 .69 
~-
physical discomfort, ocular discomfort, headaches and near blur. 
The percentage of subjects answering "moderately aware" to "very 
aware" are given in Table 4 ~or each question. 
SCREENING DATA 
The mean number of screening tests failed for each group was 
calculated and a difference between means determined. A t-test 
revealed a significant difference for the total number of tests 
failed by the symptomatic group versus the asymptomatic group. 
Table 5 shows the percentages of those failing each test for the 
1) total number screened, 2) the symptomatics, 3) the marginals, 
and 4) the asymptomatics. Table 6 lists in rank order the tests 
failed most often by the symptomatic group. Nearpoint accommodative 
and convergence testing (both sustaining and instantaneous) proved 
to be the most useful in identifying the symptomatic group. In 
decreasing order, accommodative rock, followed by convergence rock, 
accommodative posture and near lateral phoria, were the four screen-
ing tests found to be the most frequently failed among the sympto-
matic group, however, the actual percentages were lower. 
An analysis was done to determine whether the accommodative 
rock and convergence rock findings were significantly different for 
the symptomatics versus the asymptomatics. The average scores 
(cycles per minute) for both accommodative rock and convergence rock 
of each group were calculated and a t-test was performed for each. 
No significant difference between the symptomatics and the asympto-
matics in accommodative or convergnece rock was found. However, an 
analysis comparing accommodative and convergence rock scores of the 
symptomatic group to population norms did reveal a signigicant 
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TABLE 4 
Percentage of subjects answering 3,4 or 5 to each 
numerically scored question on the initial questionnaire 
Question i Symptom Percentage 
9 Eye fatigue 61 
11 Headaches 36 
13 Burning, itching, watering, pain 35 
15 Blurring of distant objects 44 
17 Blurring of near objects 33 
19 General physical discomfort 58 
TABLE 5 
Screening ests failed most f~equently by symptomatic VDT operators. 
1. Ark 
2. Crk 
3. Ap 
4. NLPh 
5. DLPh 
6. LFxd 
7. NPCb 
8. NPCr 
9. DVA 
10. NVA 
11. DVPh 
12. VFxd 
Screeing 
Tests 
DAV 
NVA 
DLPh 
NLPh 
DVPh 
LFxd 
VFxd 
Ap 
Ark 
Crk 
NPCb 
NPCr 
TABLE 6 
Number failing each screening test 
(Percent in Parentheses) 
Total # Marginal 
Screened Symptomatic Symptomatic 
4 ( 13) 4 (21) 0 ( 0) 
4 ( 13) 4 ( 21) 1 (33) 
6 (19.4) 6 (31.6) 1 ( 33) 
10 (32) 8 (42.1) 0 ( 0) 
5 (16.1) 4 ( 21) 1 (33) 
7 (22.5) 5 (26.3) 0 ( 0) 
0 (0) 0 (0) 0 (0) 
15 (48.4) 10 (58) 1 (33) 
22 (71) 15 (79) 3 (100) 
18 (58.1) 12 (63) 2 ( 66) 
6 (19.4) 5 (26.3) 0 ( 0) 
5 (16.1) 5 (263) 0 ( 0) 
Asymptomatic 
0 (0) 
0 (0) 
0 (0) 
2 (22) 
1 (11) 
2 (22) 
0 (0) 
4 (44) 
4 (44) 
4 (44) 
1 ( 11) 
0 ( 0) 
difference between the two groups. 
21-POINT EXAMINATION 
21-Point examination findings were analyzed by Normative Case 
Analysis for all subjects examined. The resultant accommodative and 
convergence index scores for each group were averaged and compared 
to population norms. The results of Normative Case Analysis showed 
the accommodative and convergence index scores of both the sympto-
matic and the marginal group to be significantly less than the clin-
ically normed population of Haynes' study. Attempts to do a compar-
ison of accommodative and convergence index scores for the asympto-
matic group to population norms were unsuccessful due to lack of 
voluntary participation in vision examinations. 
LENS DATA ON EXPERIMENTAL GROUP 
After the final questionnaire was completed by the experimental 
group, a data analysis was performed to determine whether the sub-
jective responses to each of the prescribed lens sets differed 
significantly from those of the initial questionnaire. The sum total 
of all questions was tabulated for the initial questionnaire, far-
point lens questionnaire, nearpoint lens questionnaire and preferred 
lens questionnaire. (See Table 7). A t-test revealed a significant 
change in total scores when comparing the original questionnaire to 
the nearpoint lens questionnaire, farpoint lens questionnaire and 
preferred lens questionnaire. There was no significant difference 
between the increased comfort of the nearpoint lenses and the 
increased comfort of the farpoint lenses. An equal number of sub-
jects judged the nearpoint lenses most comfortable as found the far-
point lenses most comfortable. 
-13-
TABLE 7 
Questionnaire Total Scores 
Subiect Ql' Near Q Dist Q Pref Q 
A 17 {s) 8 (rn) 6 ( rn) 6 
B 15 ( s) 14 ( s) 4 (a) 4 
c 18 (s) 17 (s) 17 (s) 17 
D 12 ( s) 8 (rn) 2 (a) 2 
E 21 ( s) 6 (a) 13 ( s) 13 
F 15 (s) 17 (s) 7 (a) 7 
G 9 (s) 7 (s) 9 (s) 7 
H 11 (s) 4 (a) 6 ( rn) 4 
I 20 (s) 17 (s) 20 (s) 17 
J 11 ( s) 10 (rn) 11 ( s) 10 
K 17 (s) - 13 ( s) 13 
L 19 (s) 13 ( rn) 16 ( s) 16 
x 15.42 10.92 10.33 9.67 
a 3.92 4.58 5.60 5.40 
Analysis of individual questions was performed to determine 
in what questions improvement occurred. It was found that the 
questions regarding eye fatigue (Question 18), headaches (Question 
ill), and distance blur (Question #15), (the latter pertaining only 
to the farpoint lens questionnaire) exhibited a significant change 
in response to lens therapy. The remaining questions concerning 
near blur and general physical discomfort did not show a significant 
change from the initial questionnaire responses. 
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DISCUSSION 
The results from the original questionnaire re-affirm that a 
large number of VDT operators experience asthenopia. Fifty-five 
percent of the 73 respondents reported significant visual discom-
fort, excluding marginally symptomatic subjects. This is in agree-
ment with other surveys where at least a 50% occurrence of asthenopic 
symptoms has been reported.2,5 In addition, only 26% of the respon-
dents were considered asymptomatic. As stated above, previous stud-
ies which compared VDT workers to non-VDT workers have indicated 
that VDT workers experience more asthenopia. While no control group 
was used in this study to confirm this assertion, it is clear that 
a significant proportion of these operators experience unacceptable 
levels of asthenopia. 
In contrast to previous studies2,3 this study did not indicate 
that greater symptomology was associated with a greater amount of 
time spent working with a VDT per day. A possible explanation for 
this disagreement may lie in sampling procedures. The sampling of 
subjects in this study was comprised of workers with a wide variety 
of job descriptions, levels of job satisfaction, work conditions 
and work schedules. While the lack of significance in the relation-
ship between asthenopia and time spent working with a VDT per day 
may not be scientifically reliable, it may be of clinical importance. 
The asthenopia cannot be attributed to the VDT use per se7 however, 
the results do indicate the need to consider all workers, regardless 
of time spend with a VDT as potentially symptomatic. 
The most frequent problem encountered by the symptomatic group, 
as indicated by the initial questionnaire was eye fatigue, followed 
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by distance blur, general physical discomfort, ocular discomfort, 
headaches and near blur. Thus, it is important for the eye care 
practitioner to inquire specifically about these areas which may 
indentify symptomatic VDT operators. 
Accommodative and convergence systems of the symptomatic and 
marginally symptomatic subjects were at lower performance levels 
than the normal population. This indicates that optometrists 
treating VDT operators should give particular attention to the 
accommodative and convergence findings when analyzing case records. 
A similar relationship between visual skills and VDT symptomology 
was further supported by the screening data. Accommodative and con-
vergence rock scores for the symptomatic group were significantly 
lower than population norms. Thus, auxilliary testing such as 
accommodative rock and convergence rock may be especially helpful 
for diagnostic purposes. The screening data also suggests that 
monocular estimate method (MEM) and near lateral phoria testing are 
useful diagnostic procedures. The authors believe that all four 
auxilliary testing procedures should be incorporated into a routine 
vision examination for all VDT operators to aid in the identifica-
tion of potentially symptomatic workers. 
Whether a near lens or a distance lens prescription will sig-
nificantly change VDT operator's subjective asthenopic problems! 
requires closer look at the lens data of the experimental group. 
The findings indicate that workers under 42 years of age tend to 
subjectively report that lens treatment utilizing nearpoint and 
far point prescriptions provides more visual comfort than previous 
prescriptions. This improvement can occur in as little as four 
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weeks. The data also suggests that lens treatment alone serves to 
significantly reduce symptomology of eye fatigue, distance blur and 
general physical discomfort. In other words, sound optometric care 
utilizing appropriate lens prescriptions, designed for either near 
or distance, may by itself be sufficient to significantly reduce 
asthenopic symptoms experienced by VDT operators. 
Successful lens application depends upon appropriate case 
analysis. The results of this study indicate that optometric treat-
ment significantly reduces symptomology although there was only a 
slight difference between the effect of far and near lens prescrip-
tions. The most common complaint among subjects who preferred a 
distance prescription was that they sustained a distance blur with 
their nearpoint glasses and consequently had to continually change 
their glasses during the course of the day. The clinician must 
therefore assess the patient's findings to determine when a proper 
farpoint prescription may be satisfactory and when a near lens is 
~ 
warranted and likely to be accepted. Ergonomic analysis is suggested 
(whenever possible) to assure that the work environment allows maxi-
mum performance and visual efficiency. 
ANALYSIS OF INDIVIDUAL RESULTS 
See Appendi~ IV for individual lens data and Table 7 for the 
questionnaire total scores. For the purposes of this discussion, 
a difference between the habitual and the new distance lens pre-
scription of .50 D or greater in sphere or cylinder power will be 
considered to be significantly different. 
Subject A habitually wore no lenses. The farpoint prescription 
was significantly different from the habitual and was chosen as the 
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preferred lens. The questionnaire total scores both showed marked 
improvement (Ql: 17~ Near Q: 8~ Far Q: 6). 
Subject B received a farpoint prescription of +.250 oo, pl OS 
(contact lens over-refraction). The farpoint lens was preferred 
over the nearpoint lens. There was a negligible change in sympto-
mology with the near prescription~ the far lens showed a marked 
change. This change may be ascribed to the Hawthorne effect, assum-
ing all other variables were adequately controlled. 
Subject C received a significant increase in minus power for 
the farpoint prescription. The nearpoint lens was preferred. There 
was no difference between near and distance lens total scores, and 
only a negligible difference between these and the habitual lens 
score. This patient rated a "5" for question 15 (distance blur) 
with the near lens (vs. a "2" for the distance and habitual lens). 
Hence, if question 15 were eliminated from the total score, the 
results would be as follows: Ql: 16; Near Q: 12; Far Q: 15. 
Subject D received a significant (1.25 D.) correction of the 
anisometropia. The farpoint lens was preferred and the total score 
showed a marked improvement with the distance prescription and only 
a marginal change with the near lens (Ql: 12; Near Q: 8; Far Q: 2}. 
Correction of anisometropia was sufficient remediation in this 
case. 
Subject E received a significant change in the farpoint pre-
. scription. The total score for the near questionnaire was signifi-
cantly lower than the distance questionnaire (Ql: 21~ Near Q: 6~ 
Far Q: 13) and yet the far lens was preferred and in the final 
questionnaire"was chosed as having provided maximal comfort. There 
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is no indication why the near lens should not be preferred based 
on the subject's overall response. Distance clarity may have been 
a strong factor in choosing the distance lens as the preferred lens. 
Subject F received a farpoint prescription similar to the 
habitual. This was the preferred lens. This lens showed an improve-
ment on the total score (Ql: 15: Near Q: 17: Far Q: 7} while the near 
lens caused a slight increase in asthenopia. The preference of the 
farpoint lens with the subsequent decrease in symptomology may be 
ascribed to the Hawthorne effect. This patient also complained 
about flourescent lighting in the work area. In this case, ergono-
mic analysis combined with appropriate lens tints would be the 
optimal treatment. 
Subjects G,H,I and J all received a distance prescription 
similar to the habitual and chose the nearpoint lens as providing 
the most comfort. In cases like these, the practitioner must 
recognize that the patient's current prescription satisfactorily 
corrects distance blur but does not alleviate nearpoint symptomo-
logy. A near lens prescription may be warranted under these circum-
stnaces. In cases G,I and J only slight changes in the total score 
occurred. These data suggest a minimal Hawthorne effect with re-
gards to the far lens response. Also, the near lens (in three of 
the cases} caused a minimal reduction of the total score. 
Subject K received a farpoint lens which was +.50 D over the 
habitual distance prescription. This patient preferred the far lens 
over the near or habitual Rx· The near lens may have provided more 
plus power than could be accepted. 
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Subject L received a far prescription similar to the habitual 
{no correction). The near lens received a lower total score than 
the far lens, however. The slight {.3,7 D) change in anisometropia 
may have been enough to relieve symptomology. Preference of the 
far lens over the near lens may be due to the intolerance of dis-
tance blur with near lenses. 
In summary, in 4 of the 5 cases where a significant change in 
refraction occurred {sphere or cylinder change greater than .so D), 
the far lens was the preferred lens. In the case where there was 
a significant distance lens change and near lens preference, more 
minus was added to the distance prescription. 
Out of 7 subjects with insignificant changes in distance 
refraction, 4 preferred the near lens. Of the 3 who preferred the 
far lens, one showed more comfort with the near lens {L), one 
requested lens tint {F), and one showed far lens preference with 
no apparent reason {B). Hence, 5 of 7 {70%) subjects with insignif-
icant far changes in distance refraction showed greater symptomatic 
relief with the near lens than with the far lens. 
The distance lens questionnaire data indicate that 2 subjects 
became classified as "marginal symptomatic" and 3 subjects became 
classified as asymptomatic. The near lens resulted in 4 marginal 
and 2 asymptomatic questionnaire responses. While lens treatment 
has been shown to significantly reduce symptomology, there is still 
some visual discomfort remaining as defined by the questionnaire. 
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SUMMARY 
Nearly 55% of the population of VDT operators surveyed were 
classified as symptomatic, while 19% were marginally symptomatic 
and 26% were asymptomatic as defined by previously established 
criteria. There was no demonstrable relation between the time 
spent at a VDT and degree of symptomology. Application of both 
near and far lenses resulted in statistically significant reduction 
of symptomology as indicated by the response to the questionnaire 
{Table 7). Significant reduction of symptomology was obtained in 
questions related to eye fatique (Q 9), headaches (Q 11) and 
distance blur (Q 15) (pertaining to distance lens only). Of the 
12 subjects who completed the study, 7 preferred the far lens and 
5 preferred the near lens. Case analysis suggests that if a 
significant change in distance refraction occurs (.50 D or greater 
change in sphere or cylinder), then a farpoint prescription is 
likely to be preferred over a nearpoint prescription. 
Symptomatic patients failed significantly more screenig tests 
than marginal and asymptometic groups. Tests which provide the 
greatest screening value are the convergence rock, accommodative 
rock, accommodative posture (MEM) and near lateral phoria. 
Application of appropriate far or near lenses should be con-
sidered as only one aspect of treatment for asthenopia associated 
with VDT use. Ergonomic assessment and remediation of the work 
environment, visual training, special tints and anti-reflective 
coatings may also be employed. Proper diagnosis of the causes of 
symptomology, combined with a holistic approach to treatment is 
essential to successful optometric practice. 
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The following questions are intended to evaluate your visual 
performance while operating a video display terminal (VDT) and 
to determine eligibility for our study. All information you 
provide will be treated as confidential and will be used for 
statistical purposes only. Your completed questionnaire will 
be seen only by the immediate research staff; no personal, 
identifying information will be released to anyone. Information 
will be released only in the form of statistical summaries from,, 
which it will be impossible to identify any particular person. 
Your response is entirely voluntary and failure to provide some 
or all of the requested information will not in any way adversely 
affect you. 
Name __________________________________ __ Birthdate ____________ _ 
Address _______________________________ ___ Male __ _ Female 
---
Phone ______ ~-----
Job Description. _______________________________________________ __ 
1. How long have you been employed in a job which regularly makes 
use of a VDT? 
Years ___ Months __ _ 
2. What is the total amount of time that you spend working at a 
VDT on an average working day? 
Hours ______ Minutes ____ __ 
J. When wearing your best "far vision" prescription, do you often 
get eye discomfort or headaches when looking at far objects? 
Yes No NA (not applicable) (please circle) 
4. Did you have either of these symptoms before working here? 
Yes No NA 
). Do these symptoms go away on weekends? 
Yes No NA 
6. At what times are the symptoms worse? 
Mornings Evenings Same 
7· Do you find you need new prescription changes more often since 
you started working here? 
Yes No NA 
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In the next set of questions, you will be asked to evaluate 
your symptoms while working at a VDT. If you do not experience 
the symptoms mentioned, circle NA (not applicable). 
8. How long after beginning to work at a VDT do you.experience 
eye strain or eye fatigue on the average? 
Hours ________ Minutes ____ __ NA 
If you experience eye strain or eye fatigue, how noticeable 
are these symptoms to you on the average? (Please circle). 
0 
NA 
1 
barely 
noticeable 
2 3. 
moderately 
aware 
4 5 
very 
aware 
10. How long after beginning to work at a VDT do you experience 
headaches on the average? 
Hours ______ Minutes ____ __ NA 
11. If you experience headaches, how noticeable are they to you 
on the average? 
0 
NA 
1 
barely 
noticeable 
2 3 
moderately 
aware 
4 5 
very 
aware 
12. How lmg after beginning to work at a VDT do you experience 
some form of ocular discomfort (burning, itching, watering, 
pain) on the average? 
Hours __ _ Minutes 
-----
NA 
13. If you experience some form of ocular discomfort (burning, 
itching, watering, pain), how noticeable is it to you on the 
average? 
0 
NA 
1 
barely 
noticeable 
2 3 
moderately 
aware 
4 5 
very 
aware 
14. How long after beginning to work at a VDT do you experience 
blurring of distant objects (relative to your normal vision) 
on the average? 
Hours __ _ Minutes __ _ NA 
15. If you experience blurring of distant objects, how noticeable 
is it to you on the average? 
0 
NA 
1 
barely 
noticeable 
2 3 
moderately 
aware 
5 
very 
aware 
.. 
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16. How long after beginning to work at a VDT do you experience 
blurring of near objedts (relative to your normal vision) on 
the average? 
Hours ______ Minutes ____ __ NA 
If you experience blurring of near objects, how noticeable 
is it to you on the average? 
0 
NA 
1 
barely 
noticeable 
2 3 
moderately 
aware 
4 5 
very 
aware 
18. How long after beginning to work at a VDT do you experience 
general physical discomfort (neck ache, back ache, etc.) on 
the average? 
Hours ___ Minutes __ _ NA 
19. If you experience general physical discomfort, how noticeable 
is it to you on the average? 
0 1 2 3 4 5 
NA barely moderately very 
noticeable aware aware 
APPENDIX II 
SCREENING TESTS AND PASS-FAIL CRITERIA 
1. Visual 'acuity at 20 feet (DVA). Failure = 20/40 or worse. 
2. Visual acuity at 40 ern. (NVA). Failure = 20/40 or worse. 
3. Distance lateral phoria (DLPh). Keystone card #DB-9. 
Failure = Hypoposture > 11 ~ Hyperposture < 8. 
= = 
4. Near lateral phoria (NLPh). Keystone card #DB-9B. 
Failure = Hypoposture > 6 1/2~ Hyperposture < 4. 
= = 
5. Distance vertical phoria (DVPh). Keystone card #DB-8C. 
Failure = Outside range of normal Keystone criteria for 
hypoposture and hyperposture. 
6. Lateral fixation disparity at 40 ern. (LFxd). Disparorneter 
Failure = Hypoposture or hyperposture greater than 10 minutes 
of arc. (Sheedy criterion). 
Ref: Sheedy J.: Actual measurement of fixation disparity and 
its use in diagnosis and treatment. 
JAm. Optorn. Assoc. 51 (12): 1079-1084, Dec. 1980. 
7. Vertical fixation disparity at 40 ern. (VFxd). Disparometer 
Failure = Hypoposture or hyperposture greater than 2 minutes 
of arc. (Sheedy Criterion). 
8. Accommodative posture at 40 em. (Ap) MEM (Monocular Estimate 
Method) technique, 20/100 letters. 
Failure = Outside of normal range of .62 + .18 "with" motion. 
Ref: Haynes, H.: Clinical observations with dynamic retino-
scopy. Optom. Wkly. Oct. 27, 1960: 3342-2246. 
Nov. 3, 1960: 2306-2309. 
9. Accommodative rock at 40 em. using + 2.000 lens flippers (Ark>· 
Failure = Less than 13.5 cycles per minute based on norms 
established in 1983 thesis by Brenner, et al, Pacific University. 
10. Convergence rock at 40 em. using 8 /::, BI I 8 /::, BO prism flippers 
(Crk>· 
Failure = Less than 9 cycles per minute based on norms established 
established in 1983 thesis by Brenner, et al, Pacific University. 
11. Near point of convergnece break (NPCb) and recovery (NPCr>· 
Failure = Greater than 3.5 in. break and 5.7 in. recovery~ 
(Haynes' norms). 
Ref: (Same as ref. #11). 
APPENDIX III 
SELECTION CRITERIA FOR PARTICIPATION IN COMPARATIVE LENS STUDY 
Participants in the comparative lens portion of the study were all 
symptomatic VDT operators as judged by the original questionnaire 
(see text}. Only subjects under the age of 42 who presented with 
no ocular or systemic pathology, no contact lens fitting problems 
and no manifest need for vision training were selected as potential 
participants in the comparative study. The final selection criterion 
was that a plus add was indicated based on the slope formula (see 
text}. 
The following eye health and visual function criteria were used: 
Pathology 
1. Any pathology requiring medical attention and/or interfering 
with normal visual function as elicited during ophthalmoscopy 
and biomicroscopy. 
2. Tonometry readings greater than 26 mm. Hg or less than 7mm. Hg, 
or a difference of 6 mm. Hg or greater between the two eyes. 
(AO NCT). 
3. Tangent screen field study showing constriciton of field less 
than 1200, enlarged blind spot or other field loss as elicited 
on the automatic tangent screen and further demonstrated with 
Goldmann perimetry. 
4. Any disease or medication which could affect vision as elicited 
in the case history. 
Visual Function 
1. Presbyopia. Subjects greater than age 42 were excluded. 
2. Amblyopia. Subjects presenting with monocular uncorrectable 
visual acuity of 20/30 or worse or two or more lines of acuity 
difference between the two eyes (corrected) were excluded. 
3. Any observable tropia resulted in exclusion. 
4. Anisometropia greater than 1 D. with concurrent reduction in 
stereoacuity was reason for exclusion. 
5. Subjects with worse than 70 arc sec. stereoacuity were excluded. 
6. Subjects diagnosed with convergence insufficiency were excluded. 
(Receded NPC, high exo at near, reduced BO vergence ranges). 
7. Subjects with the inability to clear a +2.00 D. and -2.00 D. lens 
at 40 em. were excluded. 
8. Subjects with the inability to fuse 86 BO and 86 BI through the 
near add were excluded. 
APPENDIX IV 
LENS PRESCRIPTION DATA 
SUBJECT HABITUAL Rx FARPOINT Rx NEARPOINT Rx 
A OD: p1 * -1.00 -.so X 105 t -.50 -.50 X 105 
OS: p1 -1.00 sph. -.so sph. 
B over-refr. * +0.25 sph. +1.25 sph. 
EW CL p1 +1.00 sph. 
c -3.00 sph. -3.25 -.25 X 180 * -2.00 -.25 X 180 
-3.50 -.25 X 10 
D p1 * -1.25 sph. -.so sph. 
pl p1 +.75 sph. 
E -5.00 -.so X 156 * -4.25 -1.25 X 160 -3.50 -1.25 X 160 
-4.00 -1.00 X 032 -3.25 -1.25 X 025 -2.50 -1.25 X 025 
F -.so sph. * -.25 sph. +.75 sph. 
p1 pl +1.00 sph. 
G -6.75 -.37 X 90 -6.50 -.75 X 90 * -6.00 -.75 X 90 
-5.62 -.so X 135 -5.50 -.so X 135 -5.00 -.so X 135 
H -1.50 sph. -1.75 sph. * -1.25 sph. 
-1.50 sph. -1.75 sph. -1.25 sph. 
I p1 -1.75 X 176 pl -2.00 X 171 * +.50 -2.00 X 171 
-.12 -1.50 X 173 -.25 -1.75 X 004 +.25 -1.75 X 004 
J -1.25 sph. -1.25 sph. * -.75 sph. 
-.so -.25 X 180 -.75 sph. pl 
K p1 * +.50 sph. +1.25 sph. 
pl +.75 add +.50 sph. +1.25 sph. 
L pl * -.37 sph. +.50 sph. 
pl pl +.87 sph. 
* Preferred lens 
t Near lens afforded most comfort, however subject preferred not 
to have to carry two sets of lenses. 
i 
I! 
I 
I! 
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